1. Introduction
===============

Systemic lupus erythematosus (SLE) is an autoimmune disease, with multisystem involvement and a broad spectrum of clinical presentations involving many tissues ([@b1-epj-08-1874]). Pulmonary involvement is a common manifestation in SLE, and it occurs in 25 to 75% of cases ([@b1-epj-08-1874]). The clinical spectrum includes pneumonitis, hemorrhage, pulmonary hypertension, pleural effusion, and pneumothorax. The uncommon pulmonary presentations are involvement of the diaphragm (including shrinking lung syndrome), vasculitis, and pulmonary thromboembolism ([@b1-epj-08-1874]). Pulmonary thromboembolism (PTE) rarely has been reported as the manifestation of SLE. This may be because it is masked by other more common and familiar lesions of the lungs ([@b2-epj-08-1874]). Anti-phospholipid antibody syndrome (APS) is a rare disease, particularly in children ([@b3-epj-08-1874]). But by comparing the primary and secondary forms, we see that the secondary form of APS, which occurs in patients with autoimmune disorders, is more common ([@b3-epj-08-1874]). APS has different clinical manifestations, with one of them being pulmonary thromboembolism ([@b3-epj-08-1874]). Pulmonary embolism related to APS is a rare manifestation, particularly in children ([@b3-epj-08-1874]). This paper presents and discusses a case of SLE in remission using medication, but even though developed pulmonary thromboemboli as the first manifestation of APS despite having a normal anti-cardiolipin antibody (ACLA).

2. Case presentation
====================

2.1. Clinical presentation
--------------------------

A 13-year-old female was diagnosed with SLE two years ago based on four of the American College of Rheumatology classification criteria for SLE. She was being treated with a combination of hydroxychloroqine and prednisolone without a positive antibody predicting thromboembolism.

2.2. History
------------

She presented with acute chest pain, shortness of breath, and a fever of 39 °C about two weeks prior to hospitalization. There was no history of trauma recalled by the patient or her family. She presented with pain, which was located in the right hemithorax and increased in intensity in supine position. She also had a dry cough and labored breathing, which was aggravated by inspiration.

2.3. Physical exam
------------------

On physical examination, the patient's body mass index (BMI) was 24.5, her respiratory rate was 35/min, heart rate was 90/min, BP 120/90 mmHg, and O~2~ sat. 92% in room air. No chest deformity was detected. On chest percussion, the lower half of the right lung had dullness. On chest auscultation, breath sounds had decreased in the lower right lung, and she had tenderness in her costophrenic angle. The heart and abdomen were normal on examination. All distal pulses were detectable, and the patient had no clubbing.

2.4. Laboratory and imaging findings
------------------------------------

A chest X-ray was obtained, which was in favor of a consolidation in the lower lobe of the right lung, as shown in [Figure 1](#f1-epj-08-1874){ref-type="fig"}. Also, minimal bilateral pleural effusion was confirmed in chest sonography. Electrocardioghraphy was normal. Laboratory tests were as follows: WBC = 17200 (PMN 83% lymphocyte 15%), hemoglobin = 7.9, mcv = 57, platelet (Plt) count = 485000, ESR = 114 mm/h, CRP = 150, anti-dsDNA = 200 U/ml (positive \>24), anti-cardiolipin antibody (ACLA) = 5.8 U/ml (positive \>24), and lupus anti-coagulant (LA) was \>120″ (normal: 24--43″), Anti B2 glycoprotein (B2GP) IgG = 0.93 GPL/m (positive \>20), Anti phospholipid Ab (APLA) IgG =1.2 U/ml (normal: up to 10) and anti-phospholipid Ab IgM = 0.8 U/ml (normal: up to 10), BUN = 8, Creatinin = 0.9, urine analysis showed proteinuria 3+ and hematuria 2+, so urine was collected for 24 hr, and the results were as follows: volume 1,400 ml, protein = 1554 mg, creatinine = 4746, calcium 23.8, D-Dimer value: 1822 (positive \>500) ([Table 1](#t1-epj-08-1874){ref-type="table"}).

2.5. Treatment and follow up
----------------------------

An initial diagnosis of pneumonia was made and antibiotic therapy with clindamycin and ceftriaxone was started. No clinical improvement was seen three days later, and the patient presented with hemoptysis. So spiral high resolution computed tomography (HRCT) of the lung was obtained and patchy consolidation was noted bilaterally, especially in the lower lobes, as shown in [Figure 2](#f2-epj-08-1874){ref-type="fig"}. With suspicion of pulmonary thromboembolism, Spiral CT Angiography of pulmonary vessels was done, revealing filling defects in the most distal part of the right pulmonary artery and descending branches of both pulmonary arteries suggestive of pulmonary thromboembolism (as shown in [Figures 3](#f3-epj-08-1874){ref-type="fig"} and [4](#f4-epj-08-1874){ref-type="fig"}). We started anticoagulation with enoxaparin and warfarin with a target INR between 2 and 3, after labeling the patient with a diagnosis of anti-phospholipid syndrome probably secondary to systemic lupus erythematosus. An ultrasound color Doppler sonography of both lower extremities and an echocardiography were also done, and they were normal. We also treated her with intravenous cyclophosphamide and methylprednisolone.

2.6. Outcome
------------

The patient became afebrile three days later, and, one week afterwards, her clinical condition and respiratory status improved significantly. The patient was seen one month later when she had no complaints and was in good health.

3. Discussion
=============

SLE is an autoimmune inflammatory disease of unknown etiology that is characterized by damage to the tissues and cells due to deposition of pathologic immune complexes and auto antibodies. The clinical presentations of the illness are very different and determined by the presence of antibodies ([@b4-epj-08-1874]). Patients with SLE have an enhanced risk for thrombosis. Vessel thrombosis is a known morbidity in SLE, with a prevalence \>10%. This prevalence could even exceed 50% in susceptible patients with SLE ([@b5-epj-08-1874]). Among different causes of mortality in SLE patients, thromboembolism doesn't have an important role. The most common causes of death in this disease are renal involvement, infection, lupus encephalopathy, and pulmonary hypertension ([@b10-epj-08-1874]). Possible causes for the early and higher incidence of thrombosis could be the high levels of disease activity, a higher inflammatory state or circulating immune complexes, and cytotoxic antibodies ([@b6-epj-08-1874]). The most significant risk factor for thromboembolic events is the presence of circulatory anti-phospholipid anti-bodies in patients with SLE. Environmental factors seem to contribute to induction of such an autoantibody. Additional factors, such as infections, hormones, vitamins and sun exposure, are important in the production of APS and SLE ([@b11-epj-08-1874]). Antiphospholipid antibodies are a heterogeneous group of antibodies, in which a majority react with proteins bound to phospholipids ([@b4-epj-08-1874],[@b7-epj-08-1874]) and their presence can be determined by assessing the anticardiolipin antibodies (ACLA), lupus anticoagulant (LA), and beta2-glycoprotein I antibody in the patient's serum ([@b5-epj-08-1874], [@b7-epj-08-1874]). A high percentage of patients with SLE have circulating antiphospholipid antibodies ([@b4-epj-08-1874]). According to Shah et al.'s study, 61% of the patients with SLE had anti phospholipid antibodies, and 51% of patients with positive APLA had a definitive anti-phospholipid syndrome. These results indicate that half of the SLE patients can develop complications related to thrombosis at any time throughout the course of their diseases ([@b7-epj-08-1874], [@b8-epj-08-1874]). Long, A. A. et al.'s study showed a statistically significant association between persistently high ACLA assays and thromboembolic events ([@b9-epj-08-1874]). Another study in 2007 by Tarr, showed that lupus anticoagulant had the strongest correlation with APS and was a better predictor of clinical thrombotic manifestations ([@b7-epj-08-1874]). We have described a patient who had pulmonary thromboembolism despite not having a circulatory ACLA (a common indicator of APLA) and while her disease was in remission using hydroxychloroquine and a low dose of prednisolone. Opposed to the results of previous studies, hydroxychloroquine has been demonstrated to reduce the disease-related complications and mortality, and it may also reduce the thrombotic risk ([@b5-epj-08-1874]). Patients with auto immune diseases are usually prone to thrombotic events in older ages ([@b4-epj-08-1874]), whereas, in our case, pulmonary embolism was seen in an adolescent. Pulmonary embolism due to SLE usually occurs in the active phase of the disease ([@b2-epj-08-1874]), similar to our case, because her anti-dsDNA and ESR were high, and we didn't find any source of infection.

4. Conclusions
==============

SLE patients are prone to thrombosis formation, which is multifactorial. A classified approach to thrombosis risk factors is very important in the management of patients with SLE. Common risk factors of thromboembolism should be assessed in every visit and treated strictly. APLA should be screened in each SLE patient with alloantibody related to thrombotic event and an active disease, especially lupus nephritis, must be treated immediately.
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Laboratory findings in our patient

  Test   Result                                   Test         Result
  ------ ---------------------------------------- ------------ --------------------------------
  WBC    17,200/μl (neutrophils 83%, lymph 15%)   Anti-dsDNA   200 (positive range \>24)
  Hb     7.9 (g/dl)                               ACLA         5.8 (positive range \>24)
  MCV    57 (fl)                                  LA           \>120″ (normal range: 24--43″)
  Plt    485000                                   B2GP IgG     0.93 (positive range \>20)
  ESR    114 (mm/hr)                              APLA IgG     1.2 (normal range up to 10)
  CRP    150                                      APLA IgM     0.8 (normal range up to 10)
  BUN    8                                        D-Dimer      1822 (positive range\>500)
  Cr     0.9                                      Urinalysis   3+ proteinuria, 2+ hematuria

dsDNA: double stranded DNA, ACLA: anti cardiolipin antibody, LA: lupus anti-coagulant, B2GP: Anti B2 glycoprotein, APLA: Anti phospholipid Ab
